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”. . Model 

!The 1- scale &del of the Douglas XB.43 ai” w e d  for the 
tests was oomtructed, in aocordan00 with dmxtnga fnrnisbed by the 
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. A &-soale 'model of a 6-foof; man w w  used t~ sfmulate arew 

merdbers for the 8mergencg;escape tests a;nd A s  bui l t  at t h e  Langley 
Iaboratorg and weighted by meane of .lead weights to .  represent a man 
with a parachute (combined weight of 200 pounaS). at an altitude of 
20,000 feet. 
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8~tisfaatoz7 iecoveries are obtained wfthin 9 turns from the cr5terion 

spin for the aileron deflection conducive t o  slow recoveries e i ther  
ly reversal of the rudder alone or by oonbined rudder aed elevator 
movement Movement. of the elevator to only OnCttNrd down in 
aonjunction with rudder reversal is considered desirable, but recovery 
oharacteristics are coneidered s t isfactoqr when m o v e i y  is obtafned 
from the criterion spin within turns by rudder reversal cambined 
with movaent sf the e'levator t o  flzll..*rn. 

r; 

. .  T; 2f - _  . :. 9 . .  

. . .  

For rectovery attempte Ln which the model struck the safety -net 
. before recoverg could be effected because of the o8ci"torJr nature 
of the spin, or beaause at" the high . r a t e  of descent, the number of 
turns. t h e  model.made f'rcnn the time &he cmtrole w e r e  apglied for 
recovery until the model struck the s a f e t g  net w a s  reoorded. This 
number indicated that the.model required more tusps to reoover than 
the number recorded, for  example >3. A >3-turn reooverg, however, 
does not necessarily indiaate ap improvement over &>>turn recoverg. 
If the model stopped rotating without movement of the controls after 
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, being launched with ini t ia l  spin mtation with the rudder set  for a 
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The preceding limits may have been exceeded for  certain spina 
& whioh it waa difficult t o  control the model the tunnel because 
of the high rate of descent o r  becawe of the wandering or o s o i l b  
torg nature .sf the .spin. - 
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1 lar to 3 high 

. I low to 2 high 

; 0 to 1:rearWard 
. .  , . .  of . normal . .  . : 

. "  .. 

I lm to 'I 'high 

1 low to' 4 high 
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. Blmator ,  degrees ......... - 4 ,  ..... .i . .  25 up, 10 down . .  - -  .. 
. .  

Ailerons, degmes .............. I' . .., ... , 16, up, fi &own . .  . . .  . .  - . .- 
The intermetllate control  deflections used veire: 

Elevator, def le0 t e d  

. Elevator, deflected 
. .  

Elevator, deflected 

Elevator, deflected 
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presented in ohart; .X. The nodel lading condition is represented by 
point 1 in  table III and figure 6. Tfie spina. obtained were generauJr 
osoillatopy in pitoh and pull .  lTrc& the flat portion of t h e  spin 
(&n&e of at-k of apprazhately UO), the spin gradually eteepened 
asd the rate of ro%ation inoreased until an angle of attaok of 
approxi?na,tely 200 waa reaohed, when t he  mob41 abruptly wblpped baok 
to the flat attitude, The mte  of rotation then gradually deomased 
to aoruplete a o y c b  of osa imt ion .  In gewM,.  6 LO 10 turns were 
required t o  o q l e t e  the cycle of oscillation. 

Although reaovezy by adder reversal was unsatisfactory fram the 
spine obtained at +he mraaal. and the c r i t e r i o n  spin configurations, 
satisfactory reoovevliee were obtdned f rcan  e i ther  the flat or steep 
portion of these spins by moving the elevator t o  one-third down in 
oonjunatfon. w$th reversal of the rudder f’rm full with t o  two-thirds 
agailist the epin, Defleoting the ailerons against the spin (8t ick . 
left In a right erect  spin) had a beneficial effec-t on recovery 
whereas defleoting the ailerorqt with the epin ehawed a scangwhat 
ELdverae effeot on recoverg, ’phe model would not spin for any aileron 
sete-lng when the elevator w a ~  aet flzll. dawn even though .the rudder 
waa set f o r  the apin. 

, .  

The results ’ of the t e a k  f o r  this loafing aonditton are in agree- 
ment with past spfktume1 experience (see mferencs 3); that is, 
moving the elevator down i n  oonjunctZon w i t h .  rudder reversal e q e d i t e d  
recoverg and ai1emn-agaips.t setti@ s we^ favom%le, 

Gross-.wei@t condition, Case I, wtth wiw fuel  expended.- The 
test results obtained with the model 6alfrsted t o  mpresent @?om- 
weight aoniUtion, C&e I, ‘ w i t h  wing &el expended are presented i n  
o h a r t  2. Thfe loading condition is repreeente,d by.point 2 i n  table Iu: 
and figwe 6 .  For tMe loading condition, the model epun at  a steep 
attitude wLthout the charimteriatic  pitobing oscillations obtained 
f o r  gross-wefght‘oondition, Case I, with fuel. ig the  wing^. Bmed on 
epin-tunnel exgerlence, t h i s  .qheqe ’  may be attributed t o  the 
removal of- weight frcan the m s  of %he m e l .  The, moovery oharac- 
t e r i a t f c e  were oomidered uneatisfaetory by’mrdder reversal d o n a  or 
by 8 i m u l ” E m e O ~ ~  rudder and elevator revereal, on the basis of the 
results for the criterfon spin. 

. 
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Grosa"wei&t aondition,,Case 'SV, with wwfng f"uel 8x?3edd.- The 

.. results obbined with t h e  model ballasted. to simlate gross-weight 
.. aondition, Cam IV, with wtng fuel elcpended a?+ preseited. in o h a r t  4, 
This loading is r e p e e n t e d .  by point 6 i n  table and f3gure 6. 
m e  spins obtained for this condition h r g e  radii and low rates 
of rotatlon. Rudder reversal stopped the epin rotation for t h e  
aontrol oonfigurations  tested but as f o r  Caee IV with f i e3  fn the 
Wings, the model remained at a stalled attitude. Movement of the 
elevator t o  -third down i n  oonJunction with. reveceal of: t h e  rudder 

7 .:-',&'feated rapid reoovefies fol30weh by steep &ves fTcm scmie- of eheee 
; .. . .. @pins, but f o r  the a r i b r i o n  spin, mapernen% of the ellevatox. Bither 

partlaw or full ,down in qonjumtion ~ f t h -  rudder. re,vemd was not 
aufpioient t o  irsuke good k o v e r y  . , . . .  . 



pproes-wight oondition, Case IV. B&albtion of -the domal f i n  had 
no appreoiable effeot on the recovery oharautez5stica of the model 
for the loading oonditians tested. ' , .  

' .  
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regarding the spin and reaoverg ohm~t.aterI .s t fcs  of t h e  airplane at 
a spin altitude of 20,000 feet. ,are made: 

1.. The spins will, in general, be osoi l l~&org  i n  pitoh and 
and the reooverg chanqteridxlss will be watiefa'otorg; ' 

' '4. If 'it  'should became n e c e s b w  - t o  &andon. tha &rph during 
a spin, it is recommended that the o r e w  leave f r a n  the outboard side 
of the o o o u i t .  - .  . .  . .  

, , -  . .  

5. !The,stick force n e c e s a e  to.move tPle elevator during a spin 
will be fa ir ly  high asd the mdde~ pedal force  necessary to mveree 

of t h e  pilot.  Sane suitable  .t;rfm tabe or a aon t ro l  booster sgetem 
MU. be neoessarg to decrease these fomee. 

. the rudder during a spin ell probebly exceed. %he physioal oapabi l i t ies  
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and Pepoon, PhilLp W. : 
Spin Rec overy 
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connlnn FOR AERONAUTICS 

Eyure 1. -D!uwing of the .&-scuk mode/ of  fhe 
Doughs X 8-43 mrpkune . Cenfer-of-qrav/fy 
position sho wn IS for qross we/ghf COO- 

difian Case 2. 
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Figure 2.- The &sca le  model of the Douglas XB-43 airplane as tested 
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in the 20-foot ?kee-spiming  tunnel. 
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STATION 
545755 

Llhl E 

FIGURE 3.-kRSAL FIN (FALSE FIN) DESlCNE D BY DOUGLAS AND 
TESTED ON THE $-SCALE MODEL OF THE ~ U G l A s X 8 - 4 3 A I R P L A N E .  
DIMEN5K)NS ARE IWLL-SCALE, 



. . .. . .  

FIGURE +VENTRAL FIN TESTED ON THE &-SCALE MODEL OF THE DOUGLAS x643 
AIRPLANE. DIMENSION5 ARE FULL-SCALE. nhTloNAL A m y  

conruTmmrer#uvrlcs 

. . . .  

I 



NACA RM No. L7GO1 

8 

Fig. 5 

Figure 5. - Photograph of -the L-scale model of the Douglas XB-43 
35 

airplane sp- in the Langley 20-foot free-spinning tunnel. 
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